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DETAILED ACTION 

1. This is in response to the IDS filed 9/1/2006. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statement filed 9/1/2006 has been considered. 

Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

a. Claims 37-42 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. The claims call for a storage medium storing a 

software for performing a cleaning method which is designated as functional 

descriptive material. 

The recited "storage medium" is referred to in the specification as "a ROM and 

RAM, a hard disk, a CD-ROM driver and a transfer unit. . . in accordance with the 

present invention in the hard disk or the ROM, or externally supplying the above 

mentioned software by the CD-ROM or the like" (see Specification page 9, lines 15-20). 

There is nothing that precludes the specified "transfer unit" or "externally supplying" 
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means from being a wireless transmission or signal. For this reason these claims appear 
to be non statutory. See MPEP 2106.01. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 22- 34 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sugawara et al, WO 2003/056622. 

a. Regarding to claim 22, Sugawara et al. shows a method for cleaning a 
surface of a conductive layer on a semiconductor substrate placed in a reaction 
chamber, wherein plasma containing hydrogen is generated in the reaction 
chamber, and the surface of the conductive layer is cleaned by being reduced 
therewith (Figs. 6 A and 6B; and relevant text). 

b. Regarding claim 23, Sugawara et al. shows that residual organic material 
on the surface of the conductive layer is ashed by the plasma (Pages 6, 10, and 
11). 

c. Regarding claim 24, Sugawara et al. shows that an insulating layer is 
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formed on the surface of the conductive layer, a via hole for exposing a part of 
the conductive layer is formed in the insulating layer, and the surface of the 
conductive layer exposed through a bottom portion of the via hole is cleaned by 
the plasma (Page 12). 

d. Regarding claim 25, Sugawara et al. shows that an upper insulating film 
is further formed on the insulating layer, and a wiring trench for exposing the via 
hole is formed in the upper insulating film, the exposed surface of the conductive 
layer being cleaned by the plasma after the upper insulating film has been 
formed (Page 12). 

e. Regarding claim 26, Sugawara et al. shows that the density of the plasma 
is 10 10 to 10 13 /cm 3 (fig. 5 ; p age iq). 

f . Regarding claim 27, Sugawara et al. shows that the electron temperature 
of the plasma is 0.7 to 3 eV (Fig. 5; Page 10). 

g. Regarding claim 28, Sugawara et al. shows that the electron temperature 
of the plasma is 0.7 to 3 eV (Fig. 5; Page 10). 

h. Regarding claim 29, Sugawara et al. shows that the plasma is generated 
by using a planar antenna (Page 6). 
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i. Regarding claim 30, Sugawara et al. shows that the plasma is inductively 
coupled plasma or magnetron plasma (Pages 4-6 and 10). 

j. Regarding claim 31, Sugawara et al. shows that the high density plasma 
processing is performed by forming a uniform electric field in the reaction 
chamber, the high density plasma being generated using microwave (Pages 5 
and 6). 

k. Regarding claim 32, Sugawara et al. shows that the plasma containing the 
hydrogen further contains Ar gas (Pages 6 and 10). 

1. Regarding claim 33, Sugawara et al. shows that the plasma containing the 
hydrogen further contains Ar gas and He gas (Page 6). 

m. Regarding claim 34, Sugawara et al. shows that the plasma containing the 
hydrogen further contains He gas (Page 6). 

7. Claims 22-25 are rejected under 35 U.S.C. 102(b) as being anticipated by Takagi et 
al, US 6,174,796 Bl. 

a. Regarding claim 22, Takagi et al. shows a method for cleaning the surface 
of a conductive layer (5) on a semiconductor substrate (1) placed in a reaction 
chamber, 
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wherein plasma containing hydrogen is generated in the reaction 
chamber, and the surface of the conductive layer is cleaned by being reduced 
therewith (Figs. 3D and 3E; Column 5, lines 16-33). 

b. Regarding claim 23, Takagi et al. shows that residual organic material on 
the surface of the conductive layer is ashed by the plasma (Fig. 5; Column 5; lines 
16-33) 

c. Regarding claim 24, Takagi et al. shows that an insulating layer is formed 
on the surface of the conductive layer, a via hole for exposing a part of the 
conductive layer is formed in the insulating layer, and the surface of the 
conductive layer exposed through a bottom portion of the via hole is cleaned by 
the plasma (Figs. 3D and 3E; Column 5, lines 16-33). 

d. Regarding claim 25, Takagi et al. shows that an upper insulating film is 
further formed on the insulating layer, and a wiring trench for exposing the via 
hole is formed in the upper insulating film, the exposed surface of the conductive 
layer being cleaned by the plasma after the upper insulating film has been 
formed (Figs. 3D and 3E; Column 5, lines 16-33). 

Claim Rejections - 35 USC § 103 
8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

10. Claims 37-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takagi et al, US 6,174,796. 

a. Regarding claim 37, Takagi et al. shows a storage medium storing 
software for performing a cleaning method for cleaning the surface of a 
conductive layer (5) on a semiconductor substrate (1) placed in a reaction 
chamber, wherein plasma containing hydrogen is generated in the reaction 
chamber, and the surface of the conductive layer is cleaned by being reduced 
therewith (Figs. 3D and 3E; Column 5, lines 16-33). The examiner takes official 
notice that the method described by Takagi et al. above would be done by a 
system having a computer readable medium contained in the system RAM, 
ROM, Hard drive or CD, which when executed would perform the above 
process. 
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b. Regarding claim 38, Takagi et al. shows that the storage medium further 
encompasses the method wherein a residual organic material on the surface of 
the conductive layer is ashed by the plasma (Fig. 5; Column 5; lines 16-33). The 
examiner takes official notice that the method described by Takagi et al. above 
would be done by a system having a computer readable medium contained in 
the system RAM, ROM, Hard drive or CD, which when executed would perform 
the above process. 

c. Regarding claim 39, Takagi et al. shows that the storage medium further 
encompasses the computer readable medium wherein an insulating layer is 
formed on the surface of the conductive layer, a via hole for exposing a part of 
the conductive layer is formed in the insulating layer, and the surface of the 
conductive layer exposed through a bottom portion of the via hole is cleaned by 
the plasma (Figs. 3D and 3E; Column 5, lines 16-33). The examiner takes official 
notice that the method described by Takagi et al. above would be done by a 
system having a computer readable medium contained in the system RAM, 
ROM, Hard drive or CD, which when executed would perform the above 
process. 

d. Regarding claim 40, Takagi et al. shows that the storage medium further 
encompasses the computer readable medium wherein an upper insulating film is 
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further formed on the insulating layer, and a wiring trench for exposing the via 
hole is formed in the upper insulating film, the exposed surface of the conductive 
layer being cleaned by the plasma after the upper insulating film has been 
formed (Figs. 3D and 3E; Column 5, lines 16-33). The examiner takes official 
notice that the method described by Takagi et al. above would be done by a 
system having a computer readable medium contained in the system RAM, 
ROM, Hard drive or CD, which when executed would perform the above 
process. 

e. Regarding claim 41, Takagi et al. shows that the storage medium further 
encompasses the computer readable medium wherein the cleaning is performed 
by a high density plasma processing at a low electron temperature, and the 
generating plasma is performed by forming a uniform electric field in the 
reaction chamber, a high density plasma being generated using microwave 
(Column 4, lines 32-44 and Column 5, lines 16-33). The examiner takes official 
notice that the method described by Takagi et al. above would be done by a 
system having a computer readable medium contained in the system RAM, 
ROM, Hard drive or CD, which when executed would perform the above 
process. 
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11. Claims 35, 36, and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takagi et al. US 6,174,796 as applied to claims 22, 23, and 38, respectively, above, 
and further in view of Waldfried et al., US 6,630,406 B2. 

a. Regarding claim 35, Takagi et al. shows the invention as claimed 
pertaining to claim 22 above. 

Takagi et al. does not explicitly show that the process is performed under 
an atmosphere of a gaseous mixture containing hydrogen and helium, and flow 
ratio of the helium with respect to the hydrogen is set to be 0.005 to 20. 

Waldfried et al. teaches that it is well know to conduct plasma ashing 
processes in an atmosphere of a gaseous mixture containing hydrogen and 
helium, and flow ratio of the helium with respect to the hydrogen is set to be 
0.005 to 20 (Column 7, lines 13-31). 

It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have further used the process as taught by Waldfried 
et al. with the method as shown by Takagi et al., with the motivation that the 
helium molecules are light and readily diffuse to the substrate thus improving 
the carrier characteristics for plasma generated by hydrogen plasma (Column 4, 
lines 53-56). The combination can be met with a reasonable expectation for 
success since the teachings are related to the use of hydrogen plasma in the 
removal of residue in semiconductor interconnect fabrication. 
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b. Regarding claim 36, Takagi et al. shows the invention as claimed 
pertaining to claim 23 above. 

Takagi et al. does not explicitly show that the process is performed under 
an atmosphere of a gaseous mixture containing hydrogen and helium, and flow 
ratio of the helium with respect to the hydrogen is set to be 0.005 to 20. 

Waldfried et al. teaches that it is well know to conduct plasma ashing 
processes in an atmosphere of a gaseous mixture containing hydrogen and 
helium, and flow ratio of the helium with respect to the hydrogen is set to be 
0.005 to 20 (Column 7, lines 13-31). 

It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have further used the process as taught by Waldfried 
et al. with the method as shown by Takagi et al, with the motivation that the 
helium molecules are light and readily diffuse to the substrate thus improving 
the carrier characteristics for plasma generated by hydrogen plasma (Column 4, 
lines 53-56). The combination can be met with a reasonable expectation for 
success since the teachings are related to the use of hydrogen plasma in the 
removal of residue in semiconductor interconnect fabrication. 

c. Regarding claim 42, Takagi et al. shows the invention as claimed 
pertaining to claim 38 above. 

Takagi et al. does not explicitly show that the process is performed under 
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an atmosphere of a gaseous mixture containing hydrogen and helium, and flow 
ratio of the helium with respect to the hydrogen is set to be 0.005 to 20. 

Waldfried et al. teaches that it is well know to conduct plasma ashing 
processes in an atmosphere of a gaseous mixture containing hydrogen and 
helium, and flow ratio of the helium with respect to the hydrogen is set to be 
0.005 to 20 (Column 7, lines 13-31). 

It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have further used the process as taught by Waldfried 
et al. with the method as shown by Takagi et al., with the motivation that the 
helium molecules are light and readily diffuse to the substrate thus improving 
the carrier characteristics for plasma generated by hydrogen plasma (Column 4, 
lines 53-56). The combination can be met with a reasonable expectation for 
success since the teachings are related to the use of hydrogen plasma in the 
removal of residue in semiconductor interconnect fabrication. The examiner 
takes official notice that the combined method described by Takagi et al. and 
Waldfried et al. above would be done by a system having a computer readable 
medium contained in the system RAM, ROM, Hard drive or CD, which when 
executed would perform the above process. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SEAHVOSH J. NIKMANESH whose telephone number 
is (571)270-1805. The examiner can normally be reached on Mon through Fri 7:30 -5:00 
E.S.T.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber can be reached on 571-272-2194. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http:/ / pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Seahvosh J Nikmanesh/ 
Examiner, Art Unit 2812 

/Scott B. Geyer/ 

Primary Examiner, Art Unit 2812 



